Abstract
Introduction
The sound management of external debt remains a lingering concern in Pakistan, having garnered renewed interest in the wake of the economy's lackluster performance in 2008. Severe internal and external pressures resulted in a sharp increase in Pakistan's external debt, compelling it to request a stand-by-arrangement from the International Monetary Fund have developed an early-warning system for debt crises that integrates the analysis based on macroeconomic variables with an approach based on risky market instruments. Increasingly, the literature has looked at the credit default swap (CDS) spread as an indicator of the debt market perceptions of sovereign creditworthiness (see Atrissi & Mezher, 2011) .
Debt market indicators have assumed greater relevance in recent decades, with the remarkable increase in private capital flows to developing countries through the issuance of international bonds. There has been a significant rise in new bond issuance by "frontier markets", including firsttime issuers in the international sovereign debt market, particularly subSaharan African countries. Gurría (2014) and Arslanalp and Tsuda (2014) estimate that about half a trillion dollars in foreign flows went into emerging market government debt during 2010-12 -most of it from foreign asset managers. They also show how investor-based data can be used to assess countries' sensitivity to external funding shocks and the rebalancing of foreign investors' portfolios. This paper examines Pakistan's external debt position using a market-based approach. Instead of using conventional measures of external indebtedness such as the debt-to-GDP ratio, we examine the marginal cost of external debt as indicated by the yields on the country's Eurobonds and the spreads on the CDSs traded in international markets. A sharp increase in bond yields or in CDS spreads would signal that the country's external debt is approaching unsustainable levels. The advantage of this approach is that the data needed to evaluate debt sustainability is more frequent (daily) than that used in conventional ratio analyses. National economic data may only be available on a quarterly basis, while the country's credit ratings change infrequently. Bond yields and CDS data is market-generated and reflects the assessment of numerous international market participants, while economic data is generated by government agencies and may be susceptible to window dressing.
The paper is organized as follows. Section 2 reviews the country's external debt, using a conventional ratio. Section 3 provides an assessment of external debt employing market-based indicators. Section 4 presents an econometric study of the linkages between the yields on debt and international yields. Section 5 presents a discussion of the results. Section 6 presents the study's conclusions and policy implications.
Conventional Assessments of External Debt
The use of conventional assessment tools is subject to many interpretations, as evident from recent discussions on Pakistan's external debt. While many economic journalists and academics have raised concerns over the country's growing external debt, the finance minister paints a very different picture.
A prominent critic is Khan (2016) who notes that, "apart from the direct consequences for national security, rising debt is also a threat to macroeconomic stability and hence to growth, employment generation and poverty alleviation." He adds: "The recent pace of accumulation of debt suggests that, if [it] remain [s] unchecked, Pakistan's public debt in general and external debt in particular… [will] reach an unsustainable level in the next five years." Khan's arguments are based on analyses using conventional ratios and on projections of the country's GDP and exports. He focuses on the burden of total debt indicators, such as external debt and liabilities (EDL) as a percentage of exports, EDL as a percentage of foreign exchange (FX) earnings (including exports, remittances and foreign investment) and the EDL growth rate, as shown in In the absence of a hard optimum or cutoff debt burden ratio, such data is prone to varied interpretations and prognoses by judiciously selecting periods and statistical series. As Figures 1 and 2 show, the recent trend (since 2011) in the debt ratio is not all that alarming. For example, the average compound rate of growth in EDL for the period 1990-2015 is 3.85 percent. However, for the subperiod 1999-2006, it is 0.30 percent; for the period 2006-11, it is 11.56 percent and for the more recent period 2012-15, it is -0.45 percent. Khan's (2016) assessment of the country's debt situation relies more on projections based on his assumptions concerning the growth in GDP and exports and on fresh liabilities likely to be incurred under the ChinaPakistan Economic Corridor (CPEC) projects. Again, there is room for both pessimism as well as optimism in making these projections. The federal finance minister's recent comment that "economic indicators are always open to interpretation and debate," builds on two assumptions. 1 First, he considers only 'public debt' and excludes private debt, that is, the FX borrowings of banks, state-owned enterprises and the nonfinancial private sector. The comparative numbers are given in As the table shows, the compound annual growth rate over the last three years is not much different, although the larger debt figures do seem ominous. Second, the minister takes a "pragmatic and realistic" approach to measuring "net external indebtedness", that is, external public debt less official FX reserves held by the State Bank of Pakistan. Comparing the last three years' external debt position gives us the following picture (Table 2) : Based on this, the minister shows that Pakistan's indebtedness had improved by US$4.5 billion by the end of June 2016 compared to June 2013. He may have a valid point, as FX reserves can be drawn to pay maturing debts. However, a sudden drawdown of reserves would signal financial distress, rattling the FX and credit markets and possibly triggering an economic crisis.
Some economists have questioned the wisdom of building up reserves by incurring external loans. Arguably, FX reserves carry economic benefits: they (i) provide a cushion to absorb any shocks to the country's current and capital accounts, (ii) help tone down FX rate volatility and thus FX risk, (iii) help bring down the cost of borrowing by improving credit ratings, and (iv) moderate the cost of imports and credit insurance as the country's creditworthiness improves from the perspective of foreign suppliers. However, the cost of maintaining FX reserves must be balanced against the benefits. 2 Pakistan's FX reserves, equivalent to about five months of exports, are lower relative to those of comparator countries.
The discussion above shows that there is considerable room to interpret economic data and it is easy to disagree as to prudent levels of debt. Much of this disagreement arises because there are no universally accepted limits to debt levels and economists differ widely as to the future course of the economy. Finance theory suggests that, as a country moves closer to its debt capacity, its marginal cost of borrowing will increase sharply (see Figure 3 ). Therefore, this paper gauges Pakistan's external debt position using an alternative approach. Instead of using conventional measures of external indebtedness such as the debt-to-GDP ratio, we examine the marginal cost of external debt as indicated by the yields on the country's Eurobonds and the CDS spreads being traded in international markets. As noted above, a sharp increase in bond yields or CDS rates would signal that the country's external debt is reaching unsustainable levels. As with other developing countries, Pakistan has tapped into other financial markets to raise sovereign debt, such as the recent issue of US$1 billion in sukuk bonds at a coupon rate of 5.5 percent. As of the beginning of 2017, the total volume of Eurobonds and sukuk issued by the Government 2 For example, cost of maintaining additional reserves of $14 billion at a marginal rate of 5% percent ($700 million) will be roughly offset if there is 1 percent decrease in the borrowing cost ($730 million) over the total EDL of $73 billion. of Pakistan (and its special purpose entities, SPVs) was worth US$5.5 billion or about 9.5 percent of the public external debt. The main features of these internationally issued securities are summarized in Table A1 in the Appendix. The market price information on the Eurobonds/sukuk allows us to compute the yield to maturity on these securities. In addition, CDS are traded against sovereign and sovereign-guaranteed securities. We use this information as follow:
 The yield to maturity is computed daily, based on the quoted prices of the securities (obtained from Datastream, Thomson Reuters), their promised cash flows (periodic coupon and principal payments) and time to maturity. A yield curve is constructed for each day, based on the outstanding maturities of each bond. The daily yield curves are then used to interpolate the yield for one-year, five-year and ten-year maturity bonds, using a polynomial curve fitting. This method, illustrated in Figure 4 , is similar to that used by the US Treasury to report constant-maturity yields for various tenures. We obtain a series of one-year, five-year and ten-year constant-maturity yields, which are then compared with the US Treasury constant-maturity yields.  CDS denote contracts designed to transfer the credit exposure of fixedincome products between two or more parties. The buyer of the swap agrees to make payments to the seller until a certain maturity date. In return, the seller agrees that, should the debt issuer default or experience a credit event, the seller will pay the buyer the security's premium as well as all interest payments that would have been paid between the event time and the security's maturity date.
An International Monetary Fund (2013) study finds that sovereign CDS are generally reliable market indicators of sovereign credit riskreflecting the same economic fundamentals and other market factors. However, CDS markets appear to incorporate information faster than bond markets in periods of stress. CDS spreads, therefore, reflect the default probability of the underlying security and provide insurance to the security holder against default. The CDS spreads were obtained from Datastream and are used in the empirical exercise in this study. Figure 5 plots the five-year constant-maturity yields, the CDS spreads (left axis) and the sovereign debt rating scores (right axis) for Pakistan from November 2004 to January 2017. We can see that the yields on Pakistani securities are positively related to the CDS spreads, which in turn reflect the country's default risk. On the other hand, the credit ratings are inversely related to the yields. It is noteworthy that the yields spiked sharply to over 25 percent during the global financial crisis (GFC) period 2007-09, along with a sharp increase in CDS spreads, while credit ratings dropped precipitously. Another rise in the yields occurred in 2011, but this was not accompanied by an increase in the CDS spreads. This likely reflects tighter international financial markets rather than the country's creditworthiness, as also reflected by the steady credit ratings. Post-GFC, we see a sharp drop in Pakistani yields, followed by an upward trend during 2009-11. There has been, however, a general downward trend in the yields since January 2012, accompanied by an improvement in credit ratings and a decrease in the CDS spreads. Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16
For comparison purposes, we plot the EMBI yields for Pakistan, the Asia group averages and yields for selected countries in Figure 7 . We can see that the EMBI yields for Pakistan declined from a peak in 2001 and remained within the range of yields for the peer group until about the onset of the GFC. The yields seem to rise disproportionately during the GFC period. A disproportionate response also occurs in 2010/11, when the Pakistani yields shoot up in response to a somewhat mild increase in the other series. Since the beginning of 2012, there has been a continuing decline in the yields, which more recently has brought them closer to the yields for the peer group.
Figure 7: JPM EMBI yield-to-maturity
Although the Pakistani yields seem to be converging onto the yields for other Asian countries, we note that the yield spread between Pakistan and the other countries is still substantial, as Figure 8 shows. We note a sharp decline in the yield spreads over their peak in March 2013, which continues until about May 2014. Then there is a jump in the yields, followed by a period in which they fluctuate within a range: about 2.5 percent over the Asian average and 3.5 percent over the Indian yields. The more recent period (since January 2016) has seen a downward trend in the spreads, which were close to their historical lows of just over 1 and 2 percent (the minimum was about 0.5 percent for a brief period, February-March 2014). Next, Figure 9 shows the yield maturity structure for Pakistani Eurobonds/sukuk estimated at the beginning of each year for the period 2012-17. As the figure shows, the yields have declined for all maturities over the period. This reinforces the reading of the trend in yields over recent periods, that is, a continuing decline in yields and, therefore, in the marginal cost of external debt to the country. Feb-17 Jan-17 Jan-16 Jan-15 Jan-14 Jan-13 Jan-12
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Here, the yield-to-maturity represents a rate of return for the investor in the bonds at current prices. It also represents the cost at margin for the issuer, although to obtain an estimate of the effective cost to the borrower, we need to factor in the flotation costs associated with each issue. 4 Thus, a spread of 2 percent would translate into approximately US$20 million for a US$1 billion bond in terms of the annual financial cost advantage in favor of one's competitor. This is still a far better position than having a spread of 7 or 8.5 percent, which would translate into US$70-85 million a year. Here, we are considering the yields on sovereign debt, which reflect the cost of borrowing for the private sector (including the cost of financing trade) and are typically linked to the country's sovereign yields. Thus, any decrease in sovereign yields will also bring down financial costs for the private sector, providing considerable relief, especially to the exports sector.
It is not possible to determine precisely which factors are responsible for the decline in yields, part of which may be due to improvements in domestic factors such as the economic and political environment or a lower incidence of terrorism. However, part of this decline may also be attributable to international supply factors such as easier interest rate regimes, a decline in crude oil prices and smaller risk premiums required by international investors. In the next section, we attempt to empirically separate the impact of domestic factors from that of international factors to better understand the cost of Eurobonds for Pakistan.
Empirical Tests for Yields
We examine the behavior of the yield on Pakistani bonds (JPM EMBI Pakistan) over time as affected by international and Asian yields. US treasury yields (constant five-year maturity) are used as a proxy for the former, while JPM EMBI Asia yields represent the latter. The US interest rate and macroeconomic fundamentals play a significant role in determining bond spreads in emerging economies (see, for example, Min et al., 2003) . We also include the spreads on the Pakistan CDS (five-year). The long-term relationship is studied using two empirical models: (i) a four-variable vector error correction (VEC)/error correction model (ECM) to capture the long-term relationship between Pakistani yields and the three explanatory variables and (ii) multivariate GARCH models to examine the yields over time.
Cointegration Analysis
The ECM is a useful model for detecting long-term relationships between time-series variables (including many macroeconomic variables) that may be nonstationary (Engle & Granger, 1987) . In this case, we use an ECM to examine the long-term relationship between the yields series and CDS spreads. The VEC representation of the model is a restricted VAR with the cointegration restrictions built into the specifications. The endogenous variables are restricted in the VEC representation so that they converge on their cointegrating relationships in the long run. At the same time, the model allows a wide range of short-run deviations from the long-run equilibrium, which are corrected through a series of partial short-run adjustments. Johansen's method is used to test the restrictions imposed by cointegration on the unrestricted VAR model.
We hypothesize a simple long-term relationship between the Pakistani bond index yields and the explanatory variables, with an intercept but without a trend, with one cointegrating equation and two lagged difference terms. Since the fundamental structure of the expected yield is expressed in finance as the risk-free rate plus premiums, the yields on the US treasuries are included to represent the risk-free rate. The Asian index is expected to capture a base risky yield and the CDS spreads are expected to reflect country risk. The ECM equations are as follows: 5 
5 The ECM/VEC models (such as equations 1-4) are widely used procedures for testing cointegration of several time series. The Johansen test permits more than one cointegrating relationship and is thus more generally applicable than the Engle-Granger test which is based on the test for unit roots in the residuals from a single cointegrating relationship. 
where the four time (t) series variables are defined as below:
 PKY ≡ yield on JPM-EMBI index for Pakistan  ASY ≡ yield on JPM-EMBI index for Asia  UTY ≡ five-year constant-maturity yield on US treasury bonds  CDS ≡ CDS spread for Pakistan.
The error correction term is:
ECT represents the long-term relationship and the coefficients denote the speed of adjustment. The cointegrating equation is:
The error correction term in a long-run equilibrium is expected to be zero. However, if the modelled variables deviate from the long-run equilibrium in the last period, the error correction term is nonzero and the returns will adjust to partially restore the equilibrium relation. 6
The long-term relationship in the ECM is "disturbed" by short-term deviations from the equilibrium. The ECM (equations 1-4) captures the dynamics of the short-term adjustment process. For it to hold, at least one of the terms must be significant. If two coefficients ( ) are significant, this implies that the series influence each other or that there is a feedback relationship between the two. If only one of the error term coefficients ( ) is significant, it implies that one yield series is driving the other toward longterm equilibrium, but not the other way around. The sign of the error term coefficient ( ) should be negative for the previous period's positive 6 The null hypothesis of no cointegrating equation was rejected for the sample by the log likelihood ratio test (not reported here) and indicated at least one cointegrating equation at a 5 percent significance level, implying that yields exhibit a long-term relationship. We work with first differences, as the series are found to be integrated of the order I(1) in ADF tests.
(negative) deviation to lead to a negative (positive) correction in the current period and drive it toward equilibrium.
The lagged terms of the change in yields, included as independent variables, indicate a short-run dynamic (or statistical cause-and-effect) relationship between the two yields. If the lagged coefficient of ΔASY is significant in the ΔPKY regression or if ΔASY significantly affects ΔPKY, this would suggest that Asian yields affect the Pakistani yields. Similarly, if the lagged coefficient of ΔUTY is significant in the ΔPKY regression, we can infer that treasury yields affect the Pakistani yields. If neither lagged coefficient is significant, then no inter-exchange "cause-and-effect" relationship can be inferred.
Multivariate GARCH Model
An appropriate approach to modeling the dynamic behavior of yields is to use the expanded GARCH (p, q) model, which is the standard method of incorporating dynamic volatility in financial time series (see Poon & Granger, 2003) . Our preliminary checks on the data reveal that the assumption of constant volatility does not hold. This is consistent with the well-documented phenomenon of volatility clustering, i.e., large changes in asset values are followed by large changes in either direction. This leads us to use a GARCH (1, 1) model, the dynamics of which have the following specification:
Here, the dependent variable is the yield on the Pakistan EMBI (PKY). The mean equation contains three explanatory variables: , and . We run two models, one with the CDS spread for Pakistan and one without, to examine the effect of domestic risk on bond yields. The variance equation is structured as follows:
with , and > 0 and ( + ) < 1 and where is the volatility of the return on day t and and are the expected return and actual yield, respectively. The stochastic variable represents the residuals assumed to be i.i.d.
The data series spans the period November 2004 to January 2017. This is divided into subperiods, accounting for the special circumstances of the GFC period, as follows: 
Results and Discussion
Tables A2-A3 in the Appendix give the results of the empirical exercise using the cointegration model (VEC/ECM equations 1-5). The results are reported for each period (A-F) as described above. Tables A4-A5 give the results obtained from the GARCH models (equations 6-7) for each period, A-F. In each case, the model is estimated first excluding and then including the CDS spread series. The t-statistics are reported in italics under each coefficient and the statistical significance indicated by asterisks.
Cointegration Results
We focus on the ECM equations in which the Pakistani yield series (PKY) is the dependent variable. The following observations emerge from Tables A2 and A3 (see Appendix) . The coefficient (γ) of the first cointegration equation (PKY) is not significant for the full-period sample (A = 11/1/2004 to 1/27/2017). This is also the case for the full-period sample post-GFC as well as for the GFC period (7/2/2007 to 6/30/2009). This implies that any long-term relationship between the yields is tenuous, although the relationship may hold for subperiods, as indicated by the significant coefficients for subperiod B (pre-GFC) and both post-GFC periods, E and F, subsamples I and II. The instability of a long-run cointegrating relationship is revealed by the shifting signs and magnitudes of the coefficient values for different periods.
This inference is reinforced when we see that, while the coefficients of determination (R-squares) are high (0.30-0.45) for the PKY equations, much of the model's explanatory power lies in the lagged value of the Pakistani yields. However, the international market variables (the Asian and US yields and the CDS spreads) seem to play a substantive role in all subperiods excluding the GFC, as indicated by the significant coefficients of the lagged values of these explanatory variables.
A comparison between the last two subsample periods, E (7/1/2009 to 6/30/2013) and F (7/1/2013 to 1/27/2017) should be of significant current interest. For the most recent period (F), the models have higher explanatory power than in the previous period (E). In addition, the coefficients of all the explanatory variables are significant, whereas the coefficients of the US yields and CDS were not significant in the previous period.
It is interesting to note that, in the cointegrating equation, the coefficients of the Asian yields are positive in subsample I (before 7/1/2013), but negative in subsample II (since 7/1/2013). Over the first period (2009-13), the Asian yields continued to decline due to monetary easing in many developed countries. The Pakistani yields also declined during this period, implying that there was a positive relationship between the two. For the second subsample period (2013-17), we see global interest rates and Asian yields increasing somewhat, as quantitative easing policies were relaxed. However, there is a negative relationship between the Asian and Pakistani yields: the latter appear to have fallen during this period in response to the domestic economic environment, despite a slight increase in international interest rates.
Notwithstanding the apparent improvement in the country's financial conditions, there is still a substantial residual or model risk stemming from exogenous risk factors, which seems to be driving the yields on the Pakistani Eurobonds. These factors could include political and security factors such as the incidence of terrorism. A decline in the price of crude oil could also be a factor, as it would lower the country's default probabilities. It follows that further improvement (i.e., a fall in the bond yields) could be achievable by improving domestic conditions.
The period-to-period variation noted in the values of the estimated parameters is consistent with earlier findings. For example, Comelli (2012) finds that the impact and significance of country-specific and global explanatory variables on bond spreads varies across regions as well as economic periods. In crisis times, good macroeconomic fundamentals are helpful in containing bond spreads, but not as much as in non-crisis times.
It seems that bond spreads may reflect the impact of extra-economic forces, particularly when a financial crisis occurs. Hall, Anderson and Granger (1992) use cointegration analysis to analyze US treasury bill yields and find that their ECM is unstable over the Federal Reserve's policy regime changes. McGuire and Schrijvers (2003) find that a single common factor explains approximately 80 percent of the common variation in spreads on emerging market bond debt across countries. This factor seems to reflect changes in investors' attitudes toward risk and risk premiums.
GARCH Model Results
The results obtained from the empirical models with GARCH effects (equations 6 and 7) are reported in Tables A4 and A5 (see Appendix) . As before, the estimations are carried out for each period (A-F). Two models are run for each period, that is, with and without the CDS spreads on the right-hand side. The tables also report the p-values against each estimated parameter.
We see that the Asian yield (ASY) coefficients are statistically significant for all periods at 1 percent or better levels. Across most periods, the coefficients of the US treasury yields are also significant for the three subperiods -the full-sample period (A) and the post-GFC full-sample period (D) at 1 percent level of significance, and for the pre-GFC period (B) at 5 percent level of significance. This reflects the linkages between Pakistani bond yields and international interest rates. However, for the most recent period, the coefficient of the CDS spreads and the constant term are highly significant. This may be because the assessment of the country's default probabilities as reflected in the CDS spreads is beginning to affect the bond yields in a statistically meaningful manner.
The constant term in the empirical equation captures the average day-to-day change in the yields. 7 The estimated values of the constant terms are -0.0035 and -0.0030 percent for the two post-GFC subperiods (E and F), respectively, which when annualized represent a decrease of -1.27 and 1.10 percent a year for the two periods, respectively. Therefore, the empirical evidence shows a definite downward trend in the yields over the post-GFC period. The rate of decrease was faster in the first period (2009-13) than in the second period . This is as expected: at lower levels of yield, further declines would be harder to accomplish, i.e., the yields tend to stabilize at lower levels.
As in the case of the ECM models, the explanatory power of the GARCH models is rather weak. The R-squares are in the range of 1-3 percent, except for the most recent period (2013-17) when the R-square statistic is about 8 percent -which is much larger than the 1.3 percent estimated for the previous subperiod (2009-13).
These results have two implications. First, the Pakistani Eurobond yields in this period appear to be more in sync with international yields, indicating that country-specific risk factors have less influence. Second, there is still a large part of risk that is unexplained and originates from countryspecific conditions. Therefore, the key to driving the yields lower lies in ameliorating domestic economic, political and security conditions.
Conclusion and Implications
This paper examines Pakistan's external debt position, using the marginal cost of external debt as indicated by the yields on the country's Eurobonds and the spreads on the CDS being traded in international markets. We conduct an econometric analysis of the linkages between Pakistani yields and international yields. The market pricing of the Eurobonds and related derivative securities (CDS) provides valuable market signals as to the marginal cost and future sustainability of external debt. The marginal cost of external debt should be the relevant cost component in the weighted average cost used to evaluate capital projects with an FX component.
Our analysis of the yields on Pakistani Eurobonds reveals a sharp decline in these yields from the peak they reached during the GFC. Since then, this declining trend has continued. In the initial post-GFC period, the decline was driven largely by quantitative easing and the resultant low interest rates in international debt markets. However, we note a continued decline in the yields in the more recent period, 2013-17, which seems to indicate that the county's borrowing capacity strengthened over this time. This inference is consistent with what emerges when we examine the country's conventional ratios used to evaluate the sustainability of external debt, such as the debt/GDP ratio and sovereign debt ratings. While the Pakistani yields seem to be converging onto the yields for other Asian countries, the yield spread between Pakistan and other countries is still substantial.
We should be mindful of two risk factors. First, we have seen the yields spike disproportionately in response to increases in international interest rates during periods of turmoil. Thus, the country seems to be vulnerable to adverse shocks to the financial market. Second, the country's Eurobond yields are not explained well by the financial fundamentals of the international debt market, for example, the Asian bond index yields. This low degree of correlation with international bond yields may be desirable from the perspective of international investors, as it represents portfolio diversification opportunities for them. On the other side of the coin, the low explanatory power of the model based on international market yields indicates that a large part of the total risk is country-specific and is not diversifiable by the country. It is, therefore, important to monitor and manage the risk exposure of external debt. Csonto, B., & Ivaschenko, I. (2013) 
